HIF in vascular development and tumour angiogenesis.
Hypoxia stimulates angiogenesis through the up-regulation of vascular endothelial growth factor and other angiogenic cytokines. Members of the hypoxia-inducible factor (HIF) family of transcription factors play a central role in the cellular hypoxia response. To address the function of HIF signalling in physiological and pathological angiogenesis, we used a dominant-negative approach that interferes with the function of both HIF-1 and HIF-2. The expression of a dominant-negative HIF mutant in endothelial cells inhibited endothelial sprouting and disrupted cardiovascular development in mouse embryos, demonstrating that endothelial HIF function is essential for embryogenesis. However, the inhibition of HIF activity in tumour vessels accelerated the growth of experimental fibrosarcoma and osteosarcoma. The over-expression of prolyl hydroxylase domain protein 2 (PHD2), an enzyme that negatively regulates HIF stability, strongly reduced growth of LM8 osteosarcoma cells in vivo. Our results are in line with the complexity of HIF function and indicate that HIF inhibition might not be an ideal anti-tumour strategy.